It is known from experiment, that there exist toxic fibrillar oligomers, but the details of their topology are not yet known [2] . Thus, we used molecular dynamics simulations to investigate the structural stability of fibrillar single and ouble layer Aβ42 oligomers of different size (4-mer to 48-mer), that we constructed from the experimental structure [3] (cf Figure 1 ).
We found that there is a clear correlation between oligomer size and preference for double layer structure: Large oligomers display an enhanced stability in double layer conformation, whereas small oligomers prefer the single layer structure. On the other hand, large single layer oligomers dissociate into smaller oligomers, while small double layer oligomers collapse or are energetically unfavorable. From * Correspondence: h.sticht@biochem.uni-erlangen.de Bioinformatik, Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, 91054, Germany our simulations we deduce that the critical number of oligomers to construct a stable Aβ double layer is in the range of 10 to 12.
In a more general picture, longitudinal growth along a single layer is limited by the increasing structural instability. Lateral growth, i.e. forming a double layer, creates stable mini-fibrils. These may act as seeds for further stable fibril growth.
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